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Endovascular repair of an acute blunt popliteal
artery injury
John D. Hutto, MD, and Amy B. Reed, MD, Cincinnati, Ohio
Blunt popliteal arterial injury is uncommon and is usually associated with surrounding soft tissue and orthopedic injuries,
which may complicate traditional open operative repair. We present the successful management of a blunt popliteal artery
injury through an endovascular approach, where we imaged the lesion, extracted the thrombus, protected against distal
embolization, and performed a balloon angioplasty to the intimal lesion.Our approach is the first documented in the literature
in which endovascular repair of a blunt popliteal artery injury was performed successfully in an acutely ischemic extremity.
Using a filter wire is a novel way to prevent distal embolization during manipulation. (J Vasc Surg 2007;45:188-90.)Historically, all blunt popliteal artery injuries in acutely
ischemic limbs reported in the literature have been repaired
through traditional open techniques.1 Although reports of
endovascular repair of blunt arterial injuries have been pub-
lished,2-7 no reports exist of endovascular repair of blunt
popliteal artery injuries in acutely ischemic lower extremities.
We present a case of popliteal artery thrombosis resulting in a
pulseless extremity after a crush injury; flowwas re-established
through endovascular means, and distal embolization was
minimized through the use of a filter wire.
CASE REPORT
A healthy 30-year-old male restrained driver lost control of his
sports utility vehicle. The patient exited his vehicle and was struck
and pinned in the wheel well of a semi-trailer truck passing by at a
low rate of speed. He was extricated and transported to the
University of Cincinnati within 4 hours of injury. He was stable
upon presentation but complained of severe left foot pain. A
full-thickness crush injury involving the skin of his left medial and
posterior knee was noted. Plain films revealed no fractures or
dislocations. On examination, his foot was cold and pale and lacked
sensory and motor function. He had normal right lower extremity
pulses and a palpable left femoral pulse. Doppler examination
revealed no signal at the knee or foot. The patient was transferred
to the endovascular operating room within 45 minutes of arrival.
Access was obtained in the right common femoral artery, and
a 5F sheath was placed. The angiogram revealed thrombotic oc-
clusion of the distal superficial femoral artery and above-knee pop-
liteal artery (Fig 1). A 0.035-inch angle-tip guidewire (Glidewire;
Meditech, Watertown, Mass) was advanced past the thrombus. A
selective angiogram was performed below the thrombus to delin-
eate runoff in the tibial vessels. The posterior tibial and peroneal
arteries were patent to the foot, with minimal flow in the anterior
tibial artery distally. Five thousand units of intravenous heparin was
administered. A 6F, 45-cm sheath was then inserted over the aortic
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188bifurcation. To minimize the risk of distal embolization, a 0.014-
inch filter wire (Filterwire EZ; Boston Scientific, Natick, Mass) was
then inserted past the lesion into the below-knee popliteal artery. A
manual pull-back, negative-pressure thrombectomy catheter
(PRONTO Extraction Catheter; Vascular Solutions, Inc, Minne-
apolis, Minn) was then inserted to extract thrombus. Two passes of
the catheter were performed, with significant thrombus easily
extracted. The filter wire was then removed, and thrombus was
extracted from the basket (Fig 2). Luminal irregularity suggesting
intimal disruption of the proximal above-knee popliteal artery was
noted. Angioplasty was performed with a 5-mm  2-cm balloon to
tack the intima in place. Completion angiography showed a patent
popliteal artery with posterior tibial and peroneal artery runoff
(Fig 3). The anterior tibial artery was thrombosed distally. Two
hundred milliliters of contrast was used. The time from injury to
reperfusion was just less than 6 hours, and the total procedure time
was 1 hour.
A palpable posterior tibial artery pulse and doppler dorsalis
pedis and peroneal arterial signals were recovered at the comple-
tion of the procedure. A loading dose of clopidogrel, 150 mg
orally, was given after the procedure. Clopidogrel 75 mg and
aspirin 325 mg were prescribed daily thereafter. Initially increased
creatine phosphokinase levels diminished over 24 hours without
clinical evidence of compartment syndrome. Motor function was
regained. Paresthesias remained over the saphenous nerve distri-
bution around the knee. Plasma creatinine remained normal after
the procedure. Successful split-thickness skin grafting was per-
formed 4 weeks later while the patient was still taking clopidogrel.
Follow-up at 4 and 12 weeks revealed a palpable posterior tibial
pulse and a Doppler signal of the dorsalis pedis artery. Noninvasive
studies showed triphasic waveforms and an ankle-brachial index of
1.1 in the left leg (the posterior tibial artery was the reference
vessel). Duplex flow through the popliteal artery was normal.
DISCUSSION
The gold standard approach to blunt popliteal artery
injury has been immediate open repair when “hard signs”
are present.8-12 Traumatic popliteal artery injuries have a
high potential for limb loss when presenting with limb-
threatening ischemia. In Frykberg’s review1 of 1209 civil-
ian popliteal trauma cases spanning 24 series, the amputa-
tion rate for penetrating trauma was 10.5%, compared with
27.5% for blunt trauma. Therefore, new approaches are
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proaches may be the solution by avoiding the zone of soft
tissue injury while repairing the arterial injury.
A percutaneous approach to blunt popliteal artery in-
juries has the theoretical benefit of avoiding an incision in
the presence of severe soft tissue injury. By approaching the
injury from a remote location, one avoids dissection in
acutely injured tissues. Also, the risk of injuring surround-
ing structures is eliminated. This approach is reasonable in
ischemic lower extremities with blunt popliteal artery injury
for which the time from injury is short (6 hours), thereby
allowing time for conversion to a standard open procedure,
if necessary. An operative endovascular suite or operating
Fig 1. Popliteal artery thrombus.room with C-arm capability should be readily available.This allows for an immediate conversion to an open proce-
dure without a location change. Performing an angiogram
to assess for possible endovascular therapy in an operative
endovascular suite with an intention to treat in an open
approach has been successful here and in other traumati-
cally injured arterial beds.4 Active external bleeding, ex-
panding hematoma, exposed artery, suspicion of complete
vessel transection, prolonged delay of repair (6 hours),
inadequate imaging equipment, and limited endovascular
supplies would be contraindications to an endovascular
approach. In addition, blunt trauma patients with head or
intra-abdominal solid organ injuries may have a contrain-
dication to anticoagulation, thus precluding the anticoag-
ulation or antiplatelet therapy necessary to keep endovas-
cular repairs patent.
To our knowledge, few reports exist of endovascular
repair of blunt arterial injury to peripheral arteries.2-7 In
addition, reports of endovascular interventions for trau-
matic, acutely ischemic, blunt popliteal injury are absent.
Lyden et al3 reported a traumatic common iliac artery
dissection that resulted in an acutely ischemic leg that was
treated with a self-expanding stent. Few reports of endo-
vascular repair of blunt upper extremity arterial injuries
exist.2,4-7 Injuries to the axillary, subclavian, and brachial
arteries included intimal flaps, more pronounced dissec-
tions, and, in one case, complete vessel disruption. Stent
grafts and self-expanding stents have been used without
angioplasty. Follow-up times have been variable, from 6
weeks to 48 months. The time to revascularization, when
stated, has been less than 4 hours in the acute setting.
Procedural times have been approximately 1 hour (when
reported). Anticoagulation regimens were not specifically
stated in any of these case reports. No case series reported
the use of a filter wire. No embolic complication was
reported.
Angioplasty has also been used alone, without stent
placement. Lönn et al6 reported two blunt brachial artery
injuries causing thrombosis secondary to local dissections.
The small vessel size and the patients’ occupations as man-
ual laborers precluded stent placement. They applied pro-
longed pressure inflations with balloons for 4 to 6 minutes
per lesion. Their rationale draws on cardiac catheterization
Fig 2. Thrombus in filter.data, in which coronary artery dissections were treated with
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strated good results. It is thought that tacking the intima
back to the media will cover thrombogenic media and
promote remodeling of the tear. This is in contradistinction
to allowing the intima to remodel with antiplatelet agents
alone. With their approach, one patient had an excellent
clinical outcome at 4 years, and another had a normal
Fig 3. Completion angiogram.duplex examination at 10 months. The long-term effectsare unknown, but the ballooned segment may be at risk for
aneurysmal changes and accelerated atherosclerosis.
In conclusion, using a percutaneous approach to blunt
injuries of the popliteal artery where extensive soft tissue
injury may complicate open repair is a novel way to avoid
incisions and manipulation of an injured limb. A percuta-
neous approach was used in this case to image the lesion,
extract the thrombus, protect against distal embolization,
and perform a balloon angioplasty to the intimal lesion.
Our approach is the first documented in the literature in
which a completely endovascular repair of a blunt popliteal
artery injury was performed successfully in an acutely isch-
emic extremity. In addition, using a filter wire in the distal
popliteal artery is a novel way to prevent distal embolization
during manipulation.
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